Hepatic gluconeogenic enzymes, plasma insulin and glucagon response to magnesium deficiency and fasting.
Three experiments were conducted to assess the effects of magnesium deficiency on the activities of hepatic glucose-6-phosphatase (G6Pase), fructose 1,6-bisphosphatase (FDPase) and phosphoenolpyruvate carboxykinase (PEPCK). Experiment 1 was designed to determine if magnesium deficiency interfered with the gluconeogenic response to fasting. Rats were fed either a control (C) or magnesium-deficient (MD) diet for 12 days. One-half of each group of rats was fasted for 24 hours prior to death. Hepatic enzyme activities, plasma and liver magnesium, and whole blood glucose were measured. Activities of G6Pase and PEPCK were higher in fasted group C rats compared to fed group C rats. Activity of FDPase was lower. The response was similar in the MD groups. Comparison of C and MD groups indicated that magnesium deficiency was accompanied by an increase in PEPCK activity. To verify this result and to investigate the role of anorexia in producing increased PEPCK activity, experiment 2 included a pair-fed group (PF). The results indicated that anorexia was not responsible for increased PEPCK activity in MD rats. The relation of circulating insulin and glucagon concentrations to effects of magnesium deficiency was explored in experiment 3. A decreased insulin:glucagon ratio was observed in MD rats. The results of these experiments suggest that magnesium deficiency alters PEPCK activity by affecting secretion of pancreatic hormones.